Abstract-Pulse blanking is a widely used method to eliminate impulsive interference in orthogonal frequency division multiplexing (OFDM) receiver. To analyze the effect of Inter Carrier Interference (ICI) caused by pulse blanking on the performance of symbol error rate (SER) for OFDM receiver, the analytical expression of signal to noise ratio (SNR) for OFDM receiver with pulse blanking is derived. The SER of OFDM receiver with pulse blanking over AWGN, Rayleigh and Ricean fading channel are also analyzed quantitatively based on the SNR expression. Simulation results validate the accuracy of our derived formulas.
I. INTRODUCTION
Orthogonal Frequency Division Multiplexing (OFDM) is a multicarrier modulation technique which converts a frequency-selective channel into a parallel collection of frequency flat subchannels. OFDM has several advantages over single-carrier communication systems, such as spectral efficiency, efficient implementation based on fast Fourier transform (FFT), and simple channel equalization. Thus OFDM transmission scheme is widely employed in wireless and wired communications, e.g. Digital Subscriber Lines (DSL), Digital Video Broadcasting (DVB), Digital Audio Broadcasting (DAB), Wireless Local Area Networks (WLAN), Power Line Communications (PLC), Long Term Evolution (LTE), L-band Digital Aeronautical Communication system (L-DACS) [1] .
In general, OFDM systems are often exposed to impulsive interference, e.g. ignition noise of passing vehicles, powerline impulsive noise, or other systems operating in the same frequency range. Some studies have shown that the impulse interference with high power or frequent occurrence can significantly affect the performance of the OFDM receiver [2] - [4] . Thus, the interference mitigation techniques have to be implemented. To improve the reliability of OFDM receiver exposed to impulsive noise, an interference mitigation method based on pulse blanking is firstly proposed in [5] . An optimal threshold of pulse blanking is presented based on the analytical expression of SNR for OFDM receiver [6] . With maximizing signal-to-interference-and-noise ratio criterion, adaptive blanking threshold of impulse blanking for OFDM receiver is proposed in [7] . To eliminate the Inter Carrier Interference (ICI) caused by pulse blanking of OFDM receiver, an iterative reconstructing and subtracting ICI method is proposed in [8] , [9] , and a frequency-domain ICI compensation scheme based on FIR equalizer is also proposed in [10] . Based on Bernoulli-Gaussian impulsive noise model, the performance analysis of multicarrier and single carrier communication systems is given in [2] , [3] , furthermore, the influence of impulse noise on the SER performance of multicarrier and single carrier communication systems is also presented. The analytical expression of SNR for OFDM receiver with impulse blanking is derived in AWGN channel [11] , however, the SER performance of OFDM receiver with pulse blanking is not presented.
Unlike the method used in [11] , in this paper, a new analytical expression of SNR for OFDM receiver with pulse blanking is derived. The SER performance of OFDM receiver with pulse blanking over AWGN, Rayleigh and Ricean fading channel are also derived based on the SNR expression. Finally, the simulation results validate the accuracy of our derived formulas.
II. SYSTEM MODEL

A. OFDM Transmitter
The model of an OFDM transmitter is depicted in Fig.   1 (3) where in P is the cyclic prefix insertion matrix denoted as 
B. OFDM Receiver with Pulse Blanking
The model of the OFDM receiver with pulse blanking is depicted in Fig. 2 . The RF signal from receiver antenna is converted into baseband signal by RF front-end. The baseband signal () rt can be represented as 
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where s is given by Eq. (1) 
are assumed to be statistically independent and that remains constant over one OFDM symbol interval., without loss of generality, the channel power is normalized to 1, i.e. where n i is a Bernoulli-Gaussian variable modeled as [10] , 0,1,..., 1
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The signal vector Y is sent to demodulator, finally, the demodulator output bit sequence Î is sent to the sink.
III. PERFORMANCE ANALYSIS
A. SNR for OFDM Demodulator with Pulse Blanking
Substituting Eq. (7) into Eq. (9), the output signal vector of pulse blanking can be represented as          y B s h B n B i (13) where
with the n-th term represented as
Since n b is a Bernoulli random variable with value one or zero, the product   By using the result in [13] , the SER of the k-th subchannel for OFDM receiver with pulse blanking in case of M-PSK modulation can be expressed as     
Considering each subchannel of OFDM receiver has the same SER performance, the average SER is obtained as
where , k AWGN is given by Eq. (27) or (28). Based on Eq. (27), (28) and (30), the following analysis can be observed:
(1) In the SER expressions given in Eq. (27) and Eq.(28), the SER of the k-th subchannel is independent of subchannel index k, which indicates that the pulse blanking has same effect on the error performance of each subchannel of OFDM receiver;
(2) For the special case of no interference, i.e., p  0 , Eq.(30) reduces to the analytical expression of SER for conventional OFDM receiver. 30) is determined only by the parameter p, therefore, there will be an error floor for the SER performance curve. 
C. SER of OFDM Receiver with Pulse Blanking over Rayleigh Fading Channel
By using the result in [13] , the probability density function of / 
By using the result in [14] , the SER of the k-th subchannel for OFDM receiver with pulse blanking in case of M-PSK modulation over Rayleigh fading channel can be expressed as 
D. SER of OFDM Receiver with Pulse Blanking over Ricean Fading Channel
For the Ricean fading channel, 0 h is assumed to be non-zero mean complex Gaussian random variable, i.e., 
Thus the average SER is obtained as
where , k Ricean P is given by Eq. (40) or (41). We can observe that the SER expressions given in Eq. (41~43) also support the analysis presented in section 3.2. 
IV. NUMERICAL RESULTS
A. System and Channel Parameters
B. Symbol Error Performance Curves
In this section, we present some simulation results of symbol error performance for AWGN, Rayleigh and Ricean fading channels. Fig. 3-Fig. 8 
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. The theoretical curves are obtained as follows: first, using the given parameter p and input SNR, the average SNR of the k-th subchannel for OFDM receiver with pulse blanking can be obtained based on Eq. (26), (32) and (38), then, the average SER can be obtained by using the average SNR and Eq. (30), (36) and (43), finally, the theoretical SER vs. SNR curves are plotted. Fig . 6 show the symbol error performance of OFDM receiver with pulse blanking in case of 16QAM modulation over Ricean fading channel. The figure contains four pairs curves, which show the theoretical and simulated SER of OFDM receiver with pulse blanking for different Ricean factor at a fixed p value. From the results, we can observe that theoretical calculation and simulation results coincide well. 
V. CONCLUSIONS
In this paper, we studied the symbol error performance of OFDM receiver with blanking. The closed-form expression of SNR for OFDM receiver with pulse blanking is derived. The SER of OFDM receiver with pulse blanking over AWGN, Rayleigh and Ricean fading channels are given. The simulation results validate the accuracy of our derived formulas. The following conclusions are obtained: (i) the pulse blanking has same effect on the error performance of each subchannel of OFDM receiver; (ii) the error floor for the SER performance is observed for OFDM receiver with pulse blanking and the error floor depends on the probability of impulsive noise occurrence.
